
XXIII. Objmations on the 1qeD.r ihat inf&?d the Corn in ihe rear 1795. 
In a Letter to h e  Rev. Samuel Goodenough, LL. D. F. R. S. rr. L. S. 
By Tbomns Mafliiam, Efj. Sec. L.S.  

Read Ma)) 3,1796. 

DEAR SIR, 

OWARDS the end of July lafi, a friend of mine (Mr. Long) T who had the management of a farm in Hertfordkire, was 
telling me that an infeA had made its appearance among the 
wheat, which threatened to do much rnifchief; that  it was found, 
in many int'tances, to have attacked one, two, or more grains in an  
ear; and that it was difcoverable by thofe grains appearing yellow, 
or as it were ripe, while all the remaining grains in the. fame ear 
were perfeAly green.-I defired that  gentleman to bring me up 
€ome of the difeafeed ears, which he did ; and I b u n d  them exaaly 
as he had defcribed them.-On opening thofe grains that feemed 
Jifeai'ed, I faund in many of them an orange-coloured powdcr, and 
in ieveral, one or two very minute l a rue ,  differing in colour, froin a 
yellowifh white to a deep yellow. They were.too minute for exa- 
inination by the naked eye; but by appIying a deep magnifier I 
perceived them to be the tarzwof a fmall muJcca, and to rcfemble very 
much thofe aphidivorous h v e  that produce one particular family 
of the mufie.  They were thick at  one end, and gradually dimi 
nifhed to a point at the other, where the head was fituate. They 
extended and contra&ed thedelves at pleafure ; to which m s  
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added a leaping motion, frequently jumping full half an inch from 
the  paper on which I examined them. T h e  grain whTre thefc 
in fells I i d  IxKcfion nppeareJ a little {hrunk. Bcfides there f(Irvlr, 

I fr-eqwntly met with the T'hrgs phy/+w running about betwccn 
the  huiks, and alfo feveral very i'niali Ichwumns, oxie of which 
fettled upon a hi-vn while under niy glaCs ; and I Caw it repeatedly 
wvo~md the litt!e maggot with its tubc, and I have no  doubt it cte- 

poGted its cggj. This WJS feeii alfo by hlr. Al'Lcay, F.L.S. who 
was examining them with me.-l p lxcd  this wheat in water, a n d  
Mr. Long continued to  fupplv me with freih ears every week ; and 
allo, at my rcquelt, tied fotne gauze round leveral of the difcafed ears, 
while growing in the field, which hood until the  corn was ripe ; 
but  I was not able, with all my care, to difcover the  fly produced 
from the before-inentioned larva. Anxious, however, to determine, 
if pofible, the hiitory and progref's of this little animal, which now 
f'eemed to create univerfal alarm; and knowing tha t  my various 
avocations would prevent my quitting London ; I had written, on 
the  firfl hearins of the  inlea,  t o  feveral of my friends who rehde 
in the  country, and to you among the reit, recluefling their parti- 
cular attention to this fubjea, and the refult of that  application I 
now give you.-From the  oblervations you were enabled to make, 
you will remember t h a t  you had obferved only the  Thr@ phjfa;us, 
which you concluded to have been the infeA, if i t  was an  in fea  
which did the  mifchief, although you could not difcover any ma- 
terial injury that  had occurred.-From our truly valuable friends 
Wm. Markwick, Efq. of Catsfield, near Battle, and the Rev. Wm. 
Kirby, of Barham, of whofe accuracy and attention to  this fubjeCt 
w e  have both received very convincing proofs, I received the fol- 
lowing accoui1ts. 

Mr. Markwick, in his letter of the 9th of Augufi, fays : " I 1-2- 

'' paircd immediately to my wheat fields on receiving your h e r ,  
Z i 2  '' and 
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4' and gathered fuch as I thought appeared to anfwer befi to your 
6 '  defcription of dii'eafed ears, and brought them home for invef- 

tigation. From your account of the deitruaive properties of this 
4b little infeEt, I expetled to find it buried in the very heart of the 
4' grain, after having eaten its way thither ; but, to my great fatif- 
6' faaion, no fuch thing has yet occurred ; and, from what I have 
6' hitherto obferved, I have great doubt with refpeEt to its deJruAive 
6' properties. This opinion may perhaps furprife you ; and my own 
6' future obfervations, as well as thofe of your more M f u l  and 
6 4  learned friends, may pofibly prove me in an error; but my rea- 
'6 fons for thinking fo at prefent are, that  when in the field the crop 

appeared to be very fine, and I had great difficulty in finding any 
ears that I fuppofed to be difeafed. In fome few ears I found the 
i d e a  lodged between the hutks or outward fcales of the ca4x ; 

a' nay, even in thafe where I found the infeA, the grain itfelf did 
" not appear to have received any injury, only the hufk feemed 
*' rather difcoloured. I think I have difcovered this little infen 
sb both in the larva and chryJuZir ftate; but it is lo minute, that  I 
'' will not be potitive whether what I took for the chrySaZis was not 

a dead infe& I have placed all that I have yet found in an open 
box, along with fome ears d wheat, and covered it with fine 
gauze, to prevent the fly, or perfeA infelt, from efcaping, when i t  

" comes forth. If I mould be f a  fortunate as to fucceed in this, 
a' or can make any further obfervations towards inveltigating the 
" natural hiitory of this little animal, you may depend on hearing 
'' from me again. It is with g r a t  pleaflilre that I can, I believe 
" with truth, inform you, that our wheat in general is very fine 
" this year, the grain large and full, and a proipe& of its yielding 
4 4  well when it comes to be threihed." 

In  a letter dated 00. I, 1795, the h m e  gentleman adds, '( I was 
(' in hopes that I ihould have been able totrace thc minute inre& 
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'6 which was lately found in the ears of wheat, through all its 
6' changes; but am forry to fay that  my refearches have not been 
" atteiided with that fuccefs I could wiih. I have never met with 
(6 it in the itate of a fmall white luma, as you dcfcribe it to be a t  
6' firit. But whenever I have ieen it, its firlt itate was a very finall 
6' caterpif,ar or lurva, of a bright yellow colour, which had neither 
'6 legs, antenna, nor wings (See tab. 22, fig. I and 2), and which 
6' changes into an egg-hapect cbryfalis of the fame colour (See tab. 
'' 2 2 ,  fig. 3 and 9). 

'' In my former letter to you, I fpeak of thislarwct as being found 
'' only between the outer huiks or icales of the c+. But this is 
'' not always the cafe; for I have Gnce found it between the corolln 
'' and the grain, and even on the grain itfelf; but amanglt the vait 
'( number of grains which I have examined, I could never clearly 
' b  difcover that this infeeA had eaten into any of them. I have fre- 
I' quently found it fitting on fine full  grain, which did not appear 
6' to be injured in the leak  Sometimes indeed I found it on grain 
(( that  was blighted, or flirivelled ; but even then I could not dif- 
6 b  cover that it was eaten by the hie&. In  thofe ears where I 

found thefe iiiCeAs (to the number, perhaps, of two or three, 
6' feldom more, in one ear), the grains were in general full, and not 
6' eaten at  alL In one ear, containing 33 grains, I found four of 
6' thefe infe&s, three of them on one fingle grain ; yet neither that, 
6' nor any of the other grains in the fame ear, was eaten in the 
(' l eak  In ihort, from all that  I have been able to obferve, I am 
(' yerfuaded that the wheat has received no damage from thefe very 
(' minute infefis; for, being fo minute, they mult abound in im- 
' 6  menfe numbers to do any material mifchief, even fuppofing them 
6' to feed on the grain; neither of which is, I believe, the cafe : 
pc far their numbers were, comparatively fpeaking, fmall ; in moil 
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66 of the ears which 1 examined, none a t  all. And when I did fitid 
i6 them, there were but few, and thefe few had not, that  I could 
' 6  difcover, fed on or injured the grain. Since the iiarvefi has been 
C~ got in, I have found the  fame infeEt in the huiks of the wild 
u bearded oats (avena $&a), but have not  yet feen it in its fiy 01- 
'' perfecTt itate. Should tha t  happen from the chT@lines in my 
c L  poKeGon, you h a l l  hear from me agz.in.--Amongfk the ears of 
' h  wheat I found feveral fmali black Hies (as they appezred to me), 
(' and imagined tha t  they were produced frorp the above-mentioned 
4 b  i;nall yellow cl5ryJ;rZide.r; but on confulting our very sccwatc 

friend DI-. Goodenough, he convinced me tha t  this f'nlall black 
c 4  fly u7as the  Ihi-ips phy$ips of Linnzeus ; and that a h a l l  yel- 
" lowifh tranfparent jnfetl, with 6 legs and z antenna= (found 
6' alfo among@ the wheat), was its larva (See tab. 22, fig. ~ ~ - 6 ,  

*Mr. MARS HAM'S 0bJercoation.s 01z fhe IS,& 

cG 7, ,)." 

\Ir. Kirbv's communication to me on this fubje8  as in  a 
le t ter  dated Xu;uLnc 27, 1795, wherein he fays--" You a k  111:: 
c; to  make enquiries concerning the  infecZ which has infeficd 
6' the whent this fummer: P hat follows is the  refult of thoff: 
6' enquiries, which 1 hope will give you fatisfa0ion. Before 1: 
L L  had received your letter I had paid fome flight attention to the  
'6 i'abjefi, being informed of the circumfiaiice by fome intelligent 
6' neighbours ; but  your requeR. added a fiirnulus to my endeavours, 
6 '  and I flatter rnyfelf tha t  the  refult of my refearches will prove 
'' clear and  fatisfattory. I had from the  firit fufpeAed the inf& 
L 6  to be the Thr$s plyfapus, a fpecies very common every iiimmer, 
6 b  anJ ,  after the clofeit intreitigation, my fufpicions are turned into 
6' conviition. I exaniiaed great number of ears, and in tilein 
ci h u n d  this infee  in all its itates, between the hzter io r  vnlv~ of tile 
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6' covofkt and the  grain. It takes its fiation in the longitudinal f;:- 
'6 row of the feed, in the  bottom of which it feeems to  fix its. roitrux: 
'6 probably fucks the milky juice which fwells the grain, and t h - 5  
" by depriving it ofpart, and in fome cafes perhaps the  W ~ O Z Z ,  OF i r j  
'' rnoiiture, occafions it to  ihrink up, and become what the  farma-; 
'' in this part of the world call . pngM.  If your correfpondent in 
6' Hertfordfhire means thesfam, infe&, he  is miftaken in affertiiig 

I have myfelf 
'' feen ears in,Whk.h a fourth pmf of the grain was defiroyed, or 

materially hurt.-I have frequendy feen two of the infells upon 
" a li11gIc grain, and am told that fometimes mote arc obferved. 
6' What is Gngular, ,when I met with them on khe grain in the 
6' imago itate, they were often in pairs, one of which was apttrow, 

'' Thefe I take to be the fexcs, I once found a large @ties dng 

6' nculeafo (Thr+~ aculenta Muf. Kirby) in which the fame diltinc- 
'6 tion takes place. T h e  larva of Tbripsphjjipus is yellow, has fix 
6' legs, which, with the anterinse and head, are black and white. 
6' Sometimes it is all yellow. -It is very nimble in its motions, and. 
~6 although brought away in thegrab, fkon makes its &ape.- 
'' T h e  pupa is whitiih, with bladz eyes, and wings apparent It is 
6' very flow and fluggiih in its motkn~. The impgo it is iieedlefs to 

6~ de{crilje; it is fo like itfelf in every kite, that it is irnpof3ble to 
6' m a a k e  it, There  was an orange-coloured powder in every grain 
6' in wliich the i d e a  was found, which I imagine is its excrement, 
6' ,411 the faimers tha t  I confulted refpeQing it agreed in faying 
4' that  it did moil mii'chief to the hi?e Porn wheats, and that fuch, 
2' as \irere fown early received little or no injury. This I think very, 
6' probable; for when the  grain is arrived a t  a certain. degree of 
'6 hardnei's arid confifiency (which perbaps was the cafe with the. 
6 6  early folvn wheats, before the infea made any material attack), 
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6' I Puppofe it is not liable to be hurt. Linnleus fays of this infelt, 
6' 6 Spkas .&cules inanit,' but nobody ieems to have apprehended the 
6 6  injury it is capable of doing to wheat. AN intelligent farmer, 
66 who firit pointed it out to me, aKured me that he was firmly 
6' perfuaded that it was this infeA which occafioned what was called 
'6 the blight lait year, which was the caufe of lo JefeAive a crop. 
6' The part of one field that I examined, and which was particu- 
'6 larly injured, was to the north of a high edge; but the above- 
66 mentioned farmer informed me that he had found them plentiful 
'6 in a very open country. TO me they appeared more injurious in 
6' the heavy than in the It@ lands. LaR year the bearded wheat 
66 (called by our farmers clog-wbeat) efcaped with the leafi injury; 
'6 but this year, as far as my information and obfervation went, 
6' it was the molt injured. I oblerved in one or two infiances 
'6 the F M ~ ~ Y I L I  auricularia upon the ear; and upon examining the 
6' gain, each time, to which it had applied itielf, I found upon it 
66 the Ihrips. Query :-Does it not devour them ? Gmelin has a 
a fpecies of fb+s under the name d T6njCI -fa (Gmd S 9 *  tom. i, 
16 p. 4. fbnp t a) from a @ m a  wtiter fG4kben, NcneJcs im Rcicbc 
6s & P?ms.h which I hf@ to be the larva I have been defcribing, 
66 perhaps the pupa, vhich he fays ' bditat in tritki spicli,' and 
'6 adds, with a query, ' Anfwhn &''ma mitwt&tr3?' The only me- 
u thod which can be ferviceable to prevent the ravages of thi8 
'4 inlee is, to fow the wheat early. It is probable that it does con- 
6' frderable damage cvey year, as it & a v e y  common inlea. Nor 
66 do I imagine it has been more injurious than ufud in the prefent: 
a year, onlp the fcarcity has excited people's attention to eve+ 
'6 thing that might hurt the grain. I found three other diitina 

inleas, in the lamu fiate, upon the wheat, but in no quantity ; two 
66 of which efcaped me, but one I had an opportunity of defcribing. 

" Larva 
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6' L n r w  citron-coloured, without fcet, head acute, tail truncated, 
'' margined with a ylicato-papillole margin ; length three-fourths of 
" a line. This  fpccics I found between the corolla and the grain.. 
" Of the other two, the one was lodged in the kernel, and the other, 
'' which w a s  a long (about five lines) hcxapod, very fwict, dzvourcd 
*' it with extreme voracioulnefs. This  is all I have been able to 
'' colieEt upon this fubjea ; and I wiih it may prove fatisfa&ory to  
'' you and thc Liiinean Society, and Cerviccable to the public. We 
'' cannot'help refletling, on this occation, what fectningly fmall and 
'( infigiiificant creatures may, in the hand of Divine Providence, 
'' become the caules of the mofi alarming vifitations ; and, if allowed 
(' to increak to a certain pitch, almoft of thc deitruikion of the hu- 

man race." 

From the obfcrvations and accurate iiivefiigation of my friends 
above mentioned, it ihould appear, that very little damage to the 
wheat is to be dreaded from the havock of the i d e a s  they have 
delcribed. It is, indeed, rather unfortunate that none of us could 
fucceed in breeding the fly, which the fmall larva, remarked by US 
all, is deitined to produce.-From Mr. Kirby's letter, and the re- 
marks of the farmer, the Th$s phrsapus is the hfe& that is fup- 
pored to do the mifchief ; and this feems confirmed by the great 
Linnaeus, and alfo by Gleichen (in a French work on the micro- 
fcope) quoted by Gmelin, and to fuch authorities it is with the 
utmoft diffidence I hazard a contrary opinion. I cannot, however, 
help ftatiog that opinion, being perfuaded that the attachment of 
this minute iiifeA to the grain arifes from the grain being firk in a 
difeafedqate, of which the orange-coloured powder, called by many 
farmers the red gum, feems a proof. For this powder, you in- 
formed me, was not the excrement of an hfe& (as I had fuppofed), 
but the farina or feed of a finall Lycopcrdbn of Linnaeus, or &idium 
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of later anthorz, which attaches itfelf to  decayed leaves, &c. The 
13ycopei-L7,jn itfelf is very minute, and before its burfling has the ap- 
pearac’.: of a flattik, fniooth, irregular, yellow exudation, or gum*. 
T h e  !;I it Rep tonlards putrefaLCtion, either in plants or animals, is a 
wA-known invitation to numerous kinds of iiifeAs ; and therefore 
the firinking of the grain, or the abortion, alludcd to by Linnaus 
when he fays T , r $  phyjipus “Jpicns j ca lcs  ittaiiit,” may have arifen 
from fome other caufe than the depredation of infefis.-Gleichen, 
who was i n  fearcli of microfcopic objekls, and coni‘equently turned 
his attention to the  fingular and elegant f t ruaure of the various 
parts of iuinute ini‘e&s, does not nientioii that  the fmalleit i n j u r y  
was done to the grain by the ?br+s, which, he fays, ‘‘ babiiat in triticr’ 

&;cis,’’ and he figurcs feveral other fpecies found on &Rerent flowers. 
T h a t  wheat is not the only plant on which the Tbt$spbjll;ipus is to 
be met with, mufi be evident’to every entomologift; for it is fcarcely 
pofilble to gather any flower during the wholc fumrner, and even 
in the fpring, without finding it in numbers; particularly the  
compound flowers of t h e  SyngeneJa clafs, Cuch as the Leontodon Ta- 
raxacum, on which I have always found them in the greatelt num- 
bers in their three fiates. Befides, I am not quite fatisfied that this 
infee, notwithitanding its very minute h e ,  is not carnivorous, as 
inoit if not all the Cimices and other hemipterous infeQs are. T h e  
minute larva of the M@a has alfo that  appearance; and, I am in- 

* This opinion feems confirmed in a fenfible, well-written letter, in the Gentleman’s 
Magazine for Auguft 17~5, page 627, fgned A. 0. 0. which I have but .very lately feen. 
T h e  writer’s fentiments feem entirely to coincide with mine on this fubjeQ.-In the 
fame Magazine and page, another writer, under the Ggnature C. takes notice of the 
larva of the Mufca, and the h a l l  Ichneumon fly, of the former of which he has added a 
toterable figure : but although the body of the fly conveys fome idea of the animal, yet 
the antennie and legs bear no refemblance to any infeat. This fly, which he millakes 
for the parent of the larva, is moil affuredly its enemy, as 1 lwve mentioned in the firlt 
part of my obfervations. 
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dined to think, feeds even on the %-ips, which has been onc prin- 
cipal reafon why we could not breed it.--Mr. Kirby, indeed, men- 
tions that one of two infeas which he Taw, bcfide thofc particu- 
larly defcribed, was devoured voracioufly by the dther, which was a 
hexapod, and therefore very probably a Tbt-$s, or at leafi an hemiy- 
terous infeat. T h e  Ebrjcula nuricularia, which Mr. Kirby alfo inet 
with on the wheat, I prefume, from many obfervations I had an 
opportunity of malting about two years fince, is not carnivorous, 
having feen it devour various fpecies of culinary plants with great 
avidity. 

Having communicated to Sir Jofeph Banks niy thoughts on the 
fuhjea of thefe infeeas, he ihewed me, and kitidly permitted me to 
make ufe of an elegant drawing (See tab. 22. fig. 9-12) which he 
had direAed to be made from fome wheat rent him froin Yorkihire. 
This drawing feems to open a new field in the entomological fcience. 

FIG. g reprefents a fpicula of the Irirr'ccum hybernum of its natural 
h e .  

FIG. 10 is a flower expanded, and highly magnified. 

Its time of feeding is about midnight. 

A. A clufier of the little larvz before defcribed, niucli 
magnified, that  had taken up their refidelice in 
the  corolla. 

B. T h e  fiamina of their d u a l  h e ,  
C. T h e  ftyles, ditto. 
D. T h e  germen fcarce at all f'velled. 

other flowers of the fame ear. 
FIG. 11. T h e  germen nearly complete, as it appeared in the 

FIG. 12. T h e  larva magnified. 

It is curious to obferve that the parts of fruaification remained 
unhurt  much beyond the ufual time, although the fruit was not 
produced. 
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